Introduction
The 
Materials and Methods
Beginning in 1973 precipitation was measured each year during the period May 1 to September 30. This period varied by a few days annually on the basis of the time that researchers were on site.
As the significance of the impact of climate on revegetation success became more apparent, and appropriate continuous monitoring equipment became available, a major program to evaluate additional parameters was implemented.
Temperature Measurements
During 1983 a study was initiated to determine the length of growing season and to provide air and soil temperature data. were recorded for bare soil materials when gir temperature was greater than 25 C.
Relatively dark soil materials comprised of soil and cogl fines reached temperatures of 55 C and greater.
One of the objectives of the monitoring program was to assess the relationship between air temperature, soil temperature and aspect and to apply the information to revegetation techniques and site management.
The data collected were analysed to relate air temperature and soil temperature at the 1 cm and 5 cm depths relative to different aspect, time of year and to some extent color 
of soil material in locations that had an established vegetation cover. The cover is comprised of a mixture of brome grass (Bromus inermis), creeping red fescue (Festuca spp.), crested wheatgrass (Agropyron spp.) and alfalfa (Medicago sativa). The extent of cover varied relative to aspect with the most dense cover occurring on the north-facing slope and the least dense cover on the south-facing slope and the crown position characterized by a dark soil surface material.
Soil temperatures at 1 cm on the north-facing slope were lowest and the range in temperature between minimum and maximum for a 24-hour period were lowest. Temperatures for the crown and south-facing positions were generally the highest and the range in temperature between minimum and maximum for a 24-hour period was greatest (Figure 2) .
Relatively high soil temperatures and the length of time that they are sustained have a bearing on plant growth and mortality, especially tree seedlings. (1943) showed that soil surface heating and drought can act interdependently to cause severe seedling mortality. Daubenmire showed that the heat sensitive seedlings of Engelmann spruce (Picea engelmannii) that were grown in moist soil began to suffer injuries at temperatures as low as 45°C when exposed for six hours. temperatures in the 50 to 60°C range are reached for periods of a few minutes up to several hours. However, the severity of the injuries in this temperature range is not only dependent on high temperature but also upon limited moisture supply (Day 1963).
Daubenmire
The soil temperature data were scrutinized to assess the occurrence of relatively high surface temperatures with surface values being represented by the 1 cm depth and the length of time that these temperatures persisted. For examBle, mean temperatures in excess of 40 C were reached on three successive days (July 30 to August 1, 1985 inclusive) and these temperatures were sustained for at least six hours on each of the days. During this time temp~ratures reached maximum vglues of 52 C with mean values of 46 C being sustained for two to four hours. It is important to note that these high temperatures occurred on the south-facing slope and on the crown position with a less dense vegetation cover and darker soil material than that which occurred on other aspects. These relationships were illustrated in Figure 2 .
These data indicate that high surface temperatures are most likely to impact vegetation establishment, growth and survival on the south-facing slopes and at positions where the surface soil is relatively dark.
Additional data were collected to get an indication of the relationship between temperatures that occur at the soil surface and at the 2 and 5 cm depths under a grass/legume cover and under a grass/legume cover with alder.
The temperatures that occurred under cover including a grass/legume and alder cover were considerably lower than those under a grass/legume cover. This is one of the major reasons why tree seedlings more readily become established and thrive in areas with an existing grass/legume and shrub cover.
Precipitation
Precipitation for the May 1 to September 30 period or the approximate growing season was monitored throughout the program and the results presented in Figure 3 .
The precipitation total for a growing season is important, however. distribution of rainfall throughout the season is critical for effective plant establishment and growth. Tipping bucket rain gauges were installed to assess the distribution and intensity of rainfall events at different locations.
The data presented in Table 3 provide a rainfall summary for three sites at each of the No. 8 and No. 9 Mines in 1987. The data indicate that the total values for the period were relatively uniform however. large differences did occur over short distances for individual days or rainfall events. For example, for the July 6 to July 8 interval the sites at No. 8 Mine which are about 400 m apart had totals ranging from 8.0 to 17.0 mm. Similar variability was noted for the sites at No. 9 Mine.
Depending upon specific location. 58 to 36% of the total rainfall in 1987 occurred between July 8 and August · 18 with the bulk of this occurring in August. It is important to note that only 50 to 60 mm occurred Very often the distribution of the rainfall has been somewhat less than effective for good plant establishment and growth, and the intensity of precipitation was such that a major portion of the water was lost through runoff. Infiltration and runoff would vary with each of these events.
Wind Direction and Speed
Wind is a common phenomenon in the area. During the initial establishment phase of the study it seemed that the wind blew constantly and on many days disrupted normal field activities. Observations during the course of the study provided some evidence of the effect of wind on revegetation success.
Strong winds during the winter months tended to blow snow cover off the mined and revegetated areas and wind chill levels had a devastating effect on newly planted or established tree seedlings. 
